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I, the undersigned, being an oflScer duly authorised in accordance with Section 74(1) and (4) of 
the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originaUy filed in connection with the patent application identified therem. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named in 
this certificate and any accompanying documents has re-registered under the Companies Act 1 980 
with the same name as that with which it was registered immediately before re-registration save 
for the substitution as, or inclusion as, the last part of the name of the words "pubhc limited 
company" or their equivalents in Welsh^ references to the name of the company in this certificate 
and any accompanying documents shall be treated as references to the name with which it is so 
re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p.l.c, pic, 
PX.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
igHbcts the company to certain additional company law mles. 




Dated 16 September 2004 



Signed 
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Patents Act 1977 
(Rule 16} 



Request for grant of a patent 

(See the notes on the back of this form. Yon can also get an 
expbutatoiy leaOet £rom the Patent Office to help you IZff in 



\ Qgce I 



1. Your reference 



P035310GB 




E835447-5 D00Q19 

PCl/7700 0.00"032t38SC 



The Patent OlGBce 

Cardiff Road 
Newport 
South Wales 
NPIO 8QQ 



2 . Patent application number 

(The Patent OfRce wSUBllin this part) 



0320880.8 



-5 SEP 2003 



3. FuU name, address and postcode of the or of 
, each applicant (underline an surname) 



Patents ADP number (ifyoulcnowit) 

If the applicant is a corporate body, give the 
country/state of its incorporation 



INERGY AUTOMOTIVE SYSTEMS RESEARCH 
(SOCIETE ANONYME) 
Rue de Ransbeek 310 
B-1120 Brussels 

RaIhii im 



BELGIUM 



4. Title of die invention 



SMART ADDITIVE SYSTEM (SAS) DOSING PUMP 



5. Name of your agent (if you Iiave one) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 
(including t/ie postcode) 



CARPMAELS & RANSFORD 

43-45 BLOOMSBURY SQUARE 

LONDON 

WC1A 2RA 



Patents ADP number (if you know it) 



83001 



6. If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (if you Jcnow it) the or 
each application number 



Country Priority application number 

(if you Icnow it) 



Date of filing 
(day / montfi / year) 



If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the- earlier application 



Number of earlier application 



Date of filing 
(day /month /year) 



Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer 'Yes'iS 

a) any appUcant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body. 
See note (d)) 



Yes 
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P^^ts Form 1/77 

9. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document 

Continuation sheets of this form 
Description 

, Claimft; 
Abstract 

Drawing 




V 



10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 
and search (Patents Form 9/77) 



Request for substantive examination 
(Patents Form 10/77) 

Any other documents 
(please specify) 



IL 


I/We request the grant of a patent on the basis of this application. 




Simpture Q 


Date 

05/09/2003 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 


P.N. HOWARD 
Caromaels & Ransford 


020 7242 8692 



After an application for a patent has been nied, the ComptroUer of the Patent OfBce will consider whether publication 
orcowmunication of the Invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
'^.^^J^°"^^^^J^^"^''^^t°P^P^ito'- restrict your invention in ^ way. Furthermore, if you Uve in' the 
United Kingdom Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written pernUssion from the Patent OfBce unless an application has been Wed at least 6 weeks beforehand in L 
united Kingdom for a patent for die same hivention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

aj If you need help to fill In this form or you have any questions, please contact the Patent OMce on 08459 500505. 

b) Write yotiransw&rs in capital letters using black ink or you may type them. 

c) If there is not enough space for aU the relevant details on any part of this form, please continue on a separate 
sheet of paper and write 'see continuation sheet' In the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have answered 'Yes' Patents Form 7/77 wiU need to be Sled. 

e) Once you have GUed hi the form you must remember to sign and date it 
0 For details of the fee and ways to pay please contact the Patent OfBce. 
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Smart Additive System (SAS) dosing pump 



Technical field 

The Invention concerns a dosing pump for a liquid additive (possible very concentrated) In the fuel 
tank of a heavy fuel (i.e. fuel having more than 9 carbon atoms; typically diesel) engine vehicle. 
The aim of such an additive is to lower the combustion temperature of the particles retained on the 
filter of the exhaust system. Typically, such additives are salts of Iron (Fe) or cerium (Ce) In solution In 
a hydrocarbon solvent. 

Prior art 

Existing systems use a piston pump to dose additive liquid in diesel tank. The piston pump is a fixed 
volume pump, where the pump doses a constant pre-set volume per stroke. The dose Is delivered by 
actuating the pump the required number of cycles. 

The disadvantages are that any ern^r associated with piston volume is accumulated over the number 
of strokes and that solenoid valves are typically noisy. 
The new invention resolves these disadvantages. 



Description of the Invention (see figure 1) 

The invention consists in replacing the fixed volume pump described above by a variable volume 
pump. Preferably, the variable volume pump is a syringe pump. The syringe pump is a variable 
volume pump that has a capacity equal to the maximum dose required, and dispenses a volume up to 
maximum dose. 

Preferably, an electric motor actuation moves the syringe at very small increments, to achieve very 
high accuracy per single step. The syringe returns to an end stop, ensuring high repeatability. 
Pump resolution, size and accuracy of a single step, Is a function of the stepper motor resolution and 
is constant and independent of the volume delivered. ' - 

Syringe pumps deliver the entire pump volume within a short period of time. 

Preferably, two simple passive valves are used and the system is flexible across a wide range of do§e 
levels. 

This concept is not noisy since It uses passive valves instead of solenoid valves. 

Example (see figure 2) ^ 

The syringe pump's cylinder (1) allows to perform a dosing of very concentrated additive liquid (mefal 

concentration rate 10%) for an add of diesel fuel (between 5 and 120 litres). 

The syringe inhales through an in-hole in manifold (6), seal (5) and one-way valve (2) the additive 

liquid by the piston (3) performing only a single proportional course at calculated dosing quantity. The 

minimuni linear step of the piston (3) is very small, in the range of 1 0 to 50 //m. 

The piston (3) moves by means of a stepper motor and gear reduction (7). There is a sliding seal (4) 

between the piston (3) and the cylinder (1). 

After the liquid inhalation, the syringe pushes through a out-hole in support (6), seal (5) and one-way 

valve (2) the additive liquid by the piston (3) to the diesel fuel tank. 

The electric power consumption is very low (for instance 5 Watts at 12 Volts). 



Characteristics/advantages 

1. Syringe piston contacts end of Smart Additive System pump cylinder bore (bottoms out) at the end 

of each dose cycle. A benefit being the returning of the piston to known datum position. 

♦ 

2. Syringe piston contacts end of Smart Additive System pump cylinder bore (bottoms out) at the end 
of each dose cycle. A benefit being the head of the piston seals against the inlet and outlet apertures 
of the pump, thus sealing the apertures and preventing flow of the additive through the pump, when 
not In operation. 
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4. The Smart Additive System pump can be located in the least 4 locations withrn the fuel svstPm 

5. ^Slf^J^SS'SS^r'" ^'^ pump can be p*,«. 

6. The Smart Additive System pump capacity is variable and doses the reaulred amount of ariHitivo in 

LT*"? "^^i""" u"^ °' P'^°" ^ Smart Additive System pump is controlled bv a linear 

Su^nn^S«l?i;°*^'>'i'^"° """to"- through a gear reduction. The benefit betg StL g^^^^^ 
reduchon affords high resistance to piston travel when the rotary electric motor is not enerSsed ttius 
ensunng that the piston maintains a seal against the inlet and <2tlet apertuS^ as^fS^nt fatSve 
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Figure 1 
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Figure 2 
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